IMAGE-FORMING DEVICE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an image-forming device, and 
more particularly to an image-forming device which suppresses 
flicker. 

Description of the Related Art 

Conventionally, to form a predetermined image, an image- 
forming device is utilized in which the image is exposed onto a 
photosensitive material and then transferred from the photosensitive 
material to a transfer material. 

In this sort of image-forming device, the image is transferred to 
the transfer material by winding the transfer material onto a heated 
heating drum and superposing the photosensitive material with the 
transfer material. 

At this time, for satisfactory transfer of the image onto the 
transfer material, temperature control is very important. Therefore, 
the heating drum surface is maintained at a predetermined 
temperature by feedback control of a heat source provided inside the 
heating drum; for example, a halogen lamp. Specifically, temperature 
control of the heating drum is performed by performing fixed period 
on/ off control of the halogen lamp, and altering a duty ratio of the 
on/ off control on the basis of the surface temperature of the heating 
drum. 



In recent years, concerns have been registered about the effects of 
electric goods on the human body, and anti-flicker countermeasures 
have been called for in Europe. "Flicker" is defined as "an unsettling 
influence on vision brought about by photic stimulation due to time 
variations in intensity or spectral distribution." In an image-forming 
device, flicker (as in fluorescent roomlights and the like) is brought 
about, for example, by voltage variations due to on/ off control of a 
heater of a heating drum. Accordingly, measures to suppress flicker 
in image-forming devices are called for. 

SUMMARY OF THE INVENTION 
In view of the above-described situation, an object of the present 
invention is to provide an image-forming device that suppresses 
flicker. 

In the present invention, an image-forming device forms an 
image on a recording material at a heating drum heated to a 
predetermined temperature, and the device has: a heating device 
which heats the heating drum; and a control device which controls 
the heating device by on/ off control, and alters a period of on/ off 
control in accordance with control modes, the control modes 
including a printing mode for maintaining the heating drum at the 
predetermined temperature during image-formation, and at least one 
ordinary mode which is used at times other than during image- 
formation, wherein, if a period of on/ off control of the printing mode 
is Tl and a period of on/ off control of the at least one ordinary mode 



is TO, then Tl < TO. 

Humans are most sensitive to flicker at about 10 Hz. Accordingly, 
for temperature control of the heating drum, on/ off control of the 
heating device is at about 1 Hz, which is lower than 10 Hz. 
Consequently, by lengthening the period (reducing the frequency) of 
the on/ off control, flicker can be suppressed. However, during 
image-formation (printing mode), because the transfer material and 
photosensitive material are wound onto the heating drum, the 
heating drum temperature tends to fall. Thus, if the on/off control of 
the heating device is not precise, the heating drum cannot be 
maintained at the predetermined temperature. That is, altering the 
period of on/off control Tl is problematic. 

In the ordinary mode (or modes) other than the printing mode 
(for image-formation) , because the recording material is not wound 
onto the heating drum, the only cause of falling temperature is 
natural cooling. Thus, the heating drum can be maintained at the 
predetermined temperature (or within a predetermined temperature 
range) even if the period of on/ off control of the heating device is 
longer than in the printing mode. Consequently, by making the 
period of the at least one ordinary mode TO greater than the period of 
the printing mode Tl (making the frequency lower), the period of 
on/ off control of the heating device can be moved away from 10 Hz, 
and flicker can be suppressed. 

The ordinary mode includes a standby mode which maintains 
temperature of the heating drum at the predetermined temperature 



such that image-formation can be initiated promptly, and a pre- 
heating mode which reduces power consumption of the heating drum 
while keeping the heating drum in a state such that image-formation 
can be initiated in a short time. If the period of on/ off control of the 
printing mode is Tl, a period of on/ off control of the standby mode is 
T2 and a period of on/ off control of the pre-heating mode is T3, then 
at least one of the following relationships: Tl < T2 and Tl < T3 is 
satisfied. 

In this image-forming device, the ordinary mode includes the 
pre-heating mode, which keeps the heating drum in a state such that 
image-formation can be initiated in a short time, and the standby 
mode, which maintains the temperature of the heating drum at the 
predetermined temperature such that image-formation can be 
initiated promptly. Now, in the standby mode and the pre-heating 
mode, the recording material is not wound onto the heating drum. 
Therefore, the only cause of temperature decrease is natural cooling, 
and the heating drum can be maintained at the predetermined 
temperature (within a predetermined temperature range) even if the 
period of on/off control is lengthened. Accordingly, by making one 
or both of the standby mode period T2 and the pre-heating mode 
period T3 longer than the printing mode period Tl (i.e., making the 
corresponding frequencies lower), the period of on/ off control of the 
heating device can be moved away from 10 Hz, and flicker can be 
suppressed. 

In the present invention, the periods Tl, T2 and T3 are set so as 



to satisfy the relationship Tl < T2 < T3. 

In the pre-heating mode, in order to suppress power 
consumption, a set temperature of the heating drum is lower than a 
set temperature in the standby mode. Consequently, the period of 
on/ off control in the pre-heating mode T3 can be made longer than 
the period of the standby mode T2. By making the period of the pre- 
heating mode T3 longer than the period of the standby mode T2, 
flicker of the image-forming device can be further suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic structural view of an image-forming device 
relating to an embodiment of the present invention. 

Fig. 2 is a block diagram showing a heating drum control section 
relating to the embodiment of the present invention. 

Fig. 3 A is a timing chart of a control signal relating to the 
embodiment of the present invention. 

Fig. 3B is a timing chart of a control signal relating to the 
embodiment of the present invention. 

Fig. 3C is a timing chart of a control signal relating to the 
embodiment of the present invention. 

Fig. 4 is a schematic structural diagram of an image-forming 
device relating to another embodiment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An image-forming device relating to an embodiment of the 



present invention is now explained. 

Schematic explanation of the image-forming device 

First, an image-forming device 10 is explained in outline. 

As shown in Figure 1, photosensitive material 18 is set up wound 
around a supply reel 16 in a photosensitive material magazine 14 
which is disposed at a lower portion of a housing 12 of the image- 
forming device 10. The supply reel 16 is rotated by an unillustrated 
actuator such that the photosensitive material 18 is unwound. 

A distal end portion of the photosensitive material 18 is nipped 
by nip rollers 20 which are provided at a take-out opening of the 
photosensitive material magazine 14. Under predetermined 
conditions, the nip rollers 20 draw out the photosensitive material 18 
and transport the same to guide plates 22. 

The photosensitive material 18 that has passed through the guide 
plates 22 is wound around an exposure drum 24, and an image is 
exposed by a scanning head 26. Because the photosensitive material 
18 is wound around the exposure drum 24 and exposed in this 
manner, wrinkling and the like along the width of the photosensitive 
material 18 does not occur, and flatness of the exposed surface can be 
conserved. 

The photosensitive material 18 onto which the image has been 
exposed is sandwiched by a support table 28 and a pressure plate 30, 
and coated with water by a water-absorbent coating member 34 (a 
sponge or the like) provided at a bottle for water coating 32. 

The photosensitive material 18 that has been coated with water is 



wound onto a heating drum 36 with a fixed pressure from tension 
rollers 38 and 40. The heating drum 36 is set to a predetermined 
temperature by a control section 102 (described below) which 
controls a heater 100 (a halogen lamp). The photosensitive material 18 
that has been wound onto the heating drum 36 is heated and 
superposed on a surface of a transfer material 42. Thus, the image is 
transferred. 

The photosensitive material 18 from which the image has been 
transferred is wound around a scrap reel 44. Thus, the photosensitive 
material 18 is transported from the supply reel 16 to the scrap reel 44 
without being cut. Therefore, the photosensitive material 18 functions 
as a timing belt, providing a fixed pressure between the 
photosensitive material 18 and the transfer material 42. 

The transfer material 42 is set up wound around a supply reel 48 
in a transfer material magazine 46 which is disposed at an upper 
portion of the housing 12. The transfer material 42 is drawn out by 
nip rollers 49, cut to a predetermined length by a cutter 50, guided by 
transport rollers 52 and a guide plate 53, and wound onto the heating 
drum 36 while being superposed with the photosensitive material 18. 

The transfer material 42, onto which the image has been 
transferred from the photosensitive material 18 at the heating drum 
36, is peeled from the heating drum 36 by an unillustrated separating 
pawl, guided by transport rollers 54 and a guide plate 56, and 
delivered to a receiving tray 58. 

Explanation of principal components 



Next, the control section 102, which controls the heater 100 of the 
heating drum 36, will be explained with reference to Figure 2. 

The control section 102 includes a temperature sensor 104, a 
heater driver 106 and a controller 108, The temperature sensor 104 
detects the surface temperature of the heating drum 36. The controller 
108 outputs a control signal to the heater driver 106 on the basis of a 
difference between the detected surface temperature and a set 
temperature t, or the like. The heater driver 106 supplies power from 
an a.c. power source 110 to the heater 100 by on/ off control based on 
the control signal. 

A set temperature t that can enable satisfactory image transfer at 
the heating drum 36 is stored in the controller 108. On the basis of the 
difference between the detected surface temperature of the heating 
drum 36 and the set temperature t, or the like, the controller 108 alters 
the duty ratio of the control signal by PID control. 

The controller 108 alters the period of the control signal on the 
basis of variations in the surface temperature of the heating drum 36, 
or the like, differently for each of a printing mode, a standby mode, 
and a pre-heating mode, which modes are described later. 
Specifically, the period of the control signal is set to Tl (1 second) in 
the printing mode, T2 (2 seconds) in the standby mode, and T3 (4 
seconds) in the pre-heating mode. 

Now, operation of the image-forming device 10 having the 
structure described above is explained. 

In the image-forming device 10, when a power source is turned 
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on, the controller 108 outputs a PID-controlled control signal for 
starting up the heater 100 to the heater driver 106. Based on this 
control signal, the heater driver 106 controls the surface temperature 
of the heating drum 36 to the set temperature t by on/ off control of 
the heater 100. At this time, the period of the control signal is Tl (1 
second), the same as for the below-described printing mode, as 
shown in Figure 3A. 

When the surface temperature of the heating drum 36 has been 
brought to the set temperature t by startup of the heater 100, the 
controller 108 decides to switch into the standby mode, which is 
continuously ready for image transfer. The period of the control 
signal is switched to T2 (2 seconds; see Figure 3B). At this time, 
unlike during startup, the surface temperature of the heating drum 36 
only needs to be maintained at the set temperature t. Therefore, the 
temperature can be fixedly maintained even though the period of the 
control signal (on/ off control) is lengthened, that is, even though the 
time for which the heater 100 is off is lengthened. Accordingly, the 
frequency of the control signal (on/ off control) is reduced to 0.5 Hz, 
which is further away from 10 Hz, the frequency of maximum 
sensitivity to flicker. Thus, flicker can be suppressed. 

When the image-forming device 10 commences image formation, 
it switches into the printing mode. That is, the period of the control 
signal is switched to Tl (1 second; see Figure 3A). When the image- 
forming device 10 switches into the printing mode, the photosensitive 
material 18 is exposed by the scanning head 26 at the exposure drum 



24, coated with water from the bottle for water coating 32 by the 
coating member 34, and superposed with the transfer material 42 at 
the heating drum 36. When the water-coated photosensitive material 
18 and the transfer material 42 are wound onto the heating drum 36, 
the surface temperature of the heating drum 36 consequently falls. 
Therefore, if the control interval is not shortened, the surface 
temperature of the heating drum 36 cannot be maintained at the set 
temperature t, in which case temperature variations may cause 
irregularities in the density of the image formed on the transfer 
material 42. 

When a batch of image transfers has finished, the controller 108 
switches back from the printing mode to the standby mode. That is, 
the period of the control signal is set to T2. 

Further, if a predetermined period of time passes in which no 
images are formed (transferred), in order to suppress power 
consumption while keeping startup time of the heating drum 36 short, 
the image-forming device 10 switches into the pre-heating mode. The 
pre-heating mode maintains the surface temperature of the heating 
drum 36 at a set temperature which is lower than the set temperature 
t. In the pre-heating mode, the period of the control signal is set to T3 
(4 seconds; see Figure 3C), which is even longer than the period of the 
control signal in the standby mode T2 (2 seconds). Here, the period of 
on/ off control can be extended, due to the set temperature being 
lower than in the standby mode. Consequently, the frequency of the 
control signal (on/ off control) is reduced to 0.25 Hz, and flicker can 
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be further suppressed compared to the printing mode and the 
standby mode. 

Additionally, the bottle for water coating 32 is temperature- 
adjusted to a predetermined temperature in advance. By offsetting 
the timing of on/ off control for this temperature adjustment from the 
timing of the on/ off control of the heater 100 (i.e., not having both on 
at the same time), voltage variations that can be caused by the image- 
forming device 10 are reduced, and flicker can be suppressed. 

In the present embodiment, the period T3 of the control signal 
(on/ off control) in the pre-heating mode is set to longer than the 
period in the standby mode T2. However the relationship between 
the pre-heating mode period T3 and the standby mode period T2 is 
not limited to this relationship, as long as both these periods are 
longer than the printing mode period Tl. 

Further, one of the pre-heating mode period T3 and the standby 
mode period T2 may be the same as the printing mode period Tl, as 
long as the other of T3 and T2 is longer than Tl. For example, even if 
the standby mode period T2 is set to be the same as the printing mode 
period Tl, flicker caused by the image-forming device 10 can be 
suppressed if the pre-heating mode period T3 is longer than the 
printing mode period Tl. 

Moreover, in Figures 3A, 3B and 3C, for ease of explanation, the 
duty ratio of the control signal is shown as being fixed. However, the 
duty ratio is, of course, varied by PID control. 

Furthermore, the present embodiment is provided with the 
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printing mode, the standby mode and the pre-heating mode. 
However, it is also possible to provide only the printing mode and an 
ordinary mode. In such a case, the above-described effects can be 
achieved by a period of on/ off control of the ordinary mode TO being 
longer than the printing mode period Tl. 

Above, the present invention has been explained for use in an 
image-forming device in which an image is transferred from a 
photosensitive material to a transfer material. However, the present 

0 invention can also be applied in different types of image-forming 

m device, such as described below. 



Ml 




For example, the present invention can be applied to an image 



y forming device 150 shown in Figure 4, which does not use a transfer 

0 

B material. 

In the image-formino^ievice 150, a photosensitive thermal 
recording material 170 is drawn out from a magazine 160 and 
exposed at an exposure section 168 to form a latent image. The latent 
image is developedAit a developing section 170, and the resulting 
■ i ma ge is fixed - a t- e rfh^i¥^sa £tion 172. 



The structure of this image-forming device 150 is briefly 
explained below with regard to processing of the photosensitive 
thermal recording material. 

In an image-recording process section 154 of the image-forming 
device 150, the photosensitive thermal recording material 174 is 
drawn out from the detachable magazine 160 by drawing-out 
transport rollers 178, and transported by first transport rollers 184 
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and second transport rollers 186. This transportation is paused when 
a distal end of the photosensitive thermal recording material 174 is 
detected by one of a first timing sensor 188 and a second timing 
sensor 190, and the photosensitive thermal recording material 174 is 
cut to A5 or A4 size by a cutter 164. The photosensitive thermal 
recording material 174 that has been cut off is, while being 
transported through the exposure section 168 by transport rollers 192 
and 194, exposed on the basis of image data from an image- 
processing section 156. Thus, the latent image is formed. The 
photosensitive thermal recording material 174 on which the latent 
image has been formed is brought to the developing section 170 by a 
second set of the transport rollers 178, and wound onto a heating 
drum 200 by a guide roller 208. The photosensitive thermal recording 
material 174 is pressed against the heating drum 200 by an endless 
belt 204, which is wound around three guide rollers 202, and the 
latent image is developed. Then, the photosensitive thermal 
recording material 174 is peeled from the heating drum 200 by a 
guide roller 210 and transported to the fixing section 172. A fixing 
treatment is performed at the fixing section 172 by fixing light 
sources 212 and a fixing heater 214. Thus, printing of the 
photosensitive thermal recording material 174 is completed and the 
photosensitive thermal recording material 174 is ejected to an output 
tray 162. 

The image-forming device 150 is structured so as to be capable of 
maintaining the surface temperature of the heating drum 200 at a 
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predetermined set temperature, as in the first-described embodiment. 
A control section 158, which is provided at an electronics section 152, 
performs on/ off control of the heating drum 200. The period of 
on/ off control at the control section 158 is switchable between a 
printing mode, a standby mode and a pre-heating mode. 

Accordingly, by controlling the period of on/ off control of the 
heating drum 200 based on the printing mode, standby mode and 
pre-heating mode, this image-forming device 150 can suppress 
flicker. 

As explained above, in an image-forming device relating to the 
present invention, by altering the period of on/ off control of a 
heating device at a heating drum in accordance with control modes, 
flicker can be suppressed. 
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